%'e present the full supersymmetric low-energy limit of superstring theory in ten dimensions, invariant to order tt . It is also shown that the compactification solutions are the same as the ones obtained previously.
or EsXEs gives hope that such theories may be consistent theories of quantum IIravity. ' Furthermore, the work of Candelas et al. and Witten exhibit the possibility that superstring theories can make contact with %=1 supergravity models and hence with particle-physics phenomenology at low energy.
'o" For both theoretical as well as applicational reasons the zero-slope limit of superstring theories is of considerable interest. This limit has been investigated by Green and Schwarz, ' who showed that the zero-slope limit of the superstring theory is the ten-dimensional (10D) supergravity' coupled to supersymmetric Yang-Mills theory'i 's with gauge groups SO(32) or EsXEs. However, the superstring theory in this limit was seen to contain in addition a higher-derivative term proportional to the Lorentz-group Chem-Simons form. Such a term must be part of a supersymmetric multiplet due to the supersymmetric nature of the superstring theory.
In this paper we present an analysis for su~&ersym-metrizing the additional higher-derivative terms ' ' In the supergravity sector the independent fields are the vierbein et)r", a left-handed gravitino /st, a right-handed spinor X, a scalar P, and a twoindex antisymmetric tensor AsrN. ' An equivalent formulation of this theory can be made with a six-index antisymmetric tensor A~. . .~, instead of A~~, ' the two being related by a duality transformation. ' The YangMills sector contains the gauge vector Ass' , and the lefthanded spinor A. ' both in the adjoint representation of the gauge group is constrained by the anomaly cancellations to be either SO(32) or EsXEs. ' Each sector is invariant under its oem supersymmetry transformations"but when coupled the transformation rules of the fermionic fields will be modified. This is a common feature of supersymmetric 
Similarly, by expanding and using Eqs. (85) - (87) 
Equation (85) Lett. 1648 Lett. , 46 (1985 . '9A superspace analysis of the 10D theory with higher derivatives has recently been given by J. Atick, A. Dhar, and B. Ratra, Phys. Rev. B 33, 2824 (1986 . However, the existence of the Lagrangian or the consistency of the formalism is not guaranteed.
The relation of « to the Newtonian constant 6 is «= V Sm 6. tS. ). Gates and H. Nishino, Phys. Lett. 157B, 157 (1985i. 2The 1 matrices satisfy the algebra I1~, 1~) =2g~~w ith sig-0ñ ature (+, -, , -). I ' are antisymmetric I" s whose properties are discussed in Appendix B.
